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Discussion and decision
1 Introduction
In this contribution we discuss number of issues related to the latest version of SLPP specification [1] and SL positioning capabilities.
2 Discussion
2.1 SLPP
2.1.1 10min inactivity timer
This issue was discussed in the post-email discussion “[Post123bis][412][POS] TS 38.355 (Intel)” and there was a majority to apply the fixed 10min inactivity timer in SLPP. However, we still think that the fixed 10min inactivity timer should not be applied in SLPP due to following reasons:
· The 10min inactivity timer was introduced in LPP [2] since there was no consensus for an explicit session start/end mechanism similar to SUPL.

· The implicit release of a positioning session by using the inactivity timer adds unnecessary complexity for the UE due to memory limitations for maintaining the positioning session data (session context, assistance data).
· It affects the initiation of new positioning sessions considering the fact that in practice, a UE supports only a limited number of parallel positioning sessions, see also the discussion in section 2.2.2 below. If the maximum number of parallel sessions that can be supported by a UE is reached, then no new positioning session can be initiated at the UE until the timer expires and data to the associated inactive session can be deleted.
· Since SLPP is a new specification, there is no need to adopt a suboptimal solution from LPP.
In view of above issues we prefer to adopt the solution using an explicit session start/end mechanism for SLPP.
Proposal 1: RAN2 to adopt the solution using an explicit session start/end mechanism for SLPP.
2.1.2 Minimum value of retransmission timeout period
This issue was also discussed in the post-email discussion “[Post123bis][412][POS] TS 38.355 (Intel)” and there was also a majority to apply the minimum 250ms timeout period in SLPP. However, also here we still think that the minimum value of 250ms is not applicable for the direct SLPP message transfer between UEs. The reasons are:
· The minimum 250ms timeout period is defined in LPP for the message transfer between Target UE and location server over C-plane using AS/NAS signaling bearer. The minimum value of 250ms is reasonable since it takes the combined AS/NAS signaling delay into account.
· The direct SLPP message transfer between UEs will happen over PC5-U using radio bearers. The (one-way) PDB for the direct SLPP message transfer depends on the PQI value used to convey the SLPP message over PC5-U. Table 1 and 2 show the standardized PQI values that are defined for V2X communication and 5G ProSe Direct Communication. As can be seen from the tables the PDB depends on the PQI value. And apart from few exceptional cases the resulting PDB for two-way communication will be much lower than 250ms.
Due to above reasons, we think that for the direct SLPP message transfer between UEs the retransmission timeout period should be determined by the sender implementation taking into account the PDB of the PQI value used to convey the SLPP message over PC5-U.
Proposal 2: RAN2 to agree that for the direct SLPP message transfer between UEs the retransmission timeout period should be determined by the sender implementation taking into account the PDB of the PQI value used to convey the SLPP message over PC5-U.
Table 1: Standardized PQI to QoS characteristics mapping (Table 5.4.4-1, TS 23.287 [4])
	PQI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Maximum Data Burst Volume
	Default

Averaging Window
	Example Services

	21

	
GBR
	3
	20 ms


	10-4
	N/A
	2000 ms
	Platooning between UEs – Higher degree of automation;

Platooning between UE and RSU – Higher degree of automation

	22

	(NOTE 1)
	4
	50 ms
	10-2
	N/A
	2000 ms
	Sensor sharing – higher degree of automation 

	23
	
	3
	100 ms
	10-4
	N/A
	2000 ms
	Information sharing for automated driving – between UEs or UE and RSU - higher degree of automation

	55
	Non-GBR
	3
	10 ms 
	10-4
	N/A
	N/A
	Cooperative lane change – higher degree of automation

	56
	
	6
	20 ms
	10-1
	N/A
	N/A
	Platooning informative exchange – low degree of automation;

Platooning – information sharing with RSU 

	57
	
	5
	25 ms 
	10-1
	N/A
	N/A
	Cooperative lane change – lower degree of automation 

	58
	
	4
	100 ms
	10-2
	N/A
	N/A
	Sensor information sharing – lower degree of automation

	59
	
	6
	500 ms
	10-1
	N/A
	N/A
	Platooning – reporting to an RSU

	90
	Delay Critical GBR
	3 
	10 ms

	10-4
	2000 bytes
	2000 ms
	Cooperative collision avoidance;

Sensor sharing – Higher degree of automation;

Video sharing – higher degree of automation

	91
	(NOTE 1)
	2
	3 ms
	10-5
	2000 bytes
	2000 ms
	Emergency trajectory alignment;

Sensor sharing – Higher degree of automation

	NOTE 1:
GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.


Table 2: Standardized PQI values that are additionally defined to QoS characteristics mapping (Table 5.6.1-1, TS 23.304 [5])
	PQI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Maximum Data Burst Volume
	Default

Averaging Window
	Example Services

	24
	GBR

(NOTE 1)
	1
	150 ms
	10-2
	N/A
	2000 ms
	Mission Critical user plane Push To Talk voice (e.g. MCPTT)

	25
	
	2
	200 ms
	10-2
	N/A
	2000 ms
	Non-Mission-Critical user plane Push To Talk voice

	26
	
	2
	200 ms
	10-3
	N/A
	2000 ms
	Mission Critical Video user plane

	60
	Non-GBR
	1
	120 ms


	10-6
	N/A
	N/A
	Mission Critical delay sensitive signalling (e.g. MC-PTT signalling)

	61
	
	6
	400 ms


	10-6
	N/A
	N/A
	Mission Critical Data (e.g. example services are the same as 5QI 6/8/9 as specified in TS 23.501 [4])

	92
	Delay Critical GBR

(NOTE 1)
	5
	5ms


	10-4
	20000 bytes
	2000 ms
	Interactive service - consume VR content with high compression rate via tethered VR headset (See TS 22.261 [6])

	93
	
	6
	10ms


	10-4
	20000 bytes
	2000 ms
	interactive service - consume VR content with low compression rate via tethered VR headset;

Gaming or Interactive Data Exchanging (See TS 22.261 [6])

	NOTE 1:
GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.


2.1.3 Periodical reporting

In CommonIEsRequestLocationInformation, periodical reporting is defined with the below value ranges for reportingAmount and reportingInterval in IE PeriodicalReportingCriteria. The concerned field descriptions contain the restrictions that the value 'ra1' and 'noPeriodicalReporting' shall not be used by a sender. However, if there is no use for the values 'ra1' and 'noPeriodicalReporting' then we don’t see the need to define them in SLPP ASN.1. 

PeriodicalReportingCriteria ::=    SEQUENCE {

    reportingAmount                    ENUMERATED { ra1, ra2, ra4, ra8, ra16, ra32, ra64, ra-
                                                    Infinity },

    reportingInterval                  ENUMERATED { noPeriodicalReporting, ri0-25, ri0-5, ri1, 
                                                    ri2, ri4, ri8, ri16, ri32, ri64}

}

	periodicalReporting
This IE indicates that periodic reporting is requested and comprises the following subfields:

-
reportingAmount indicates the number of periodic location information reports requested. Enumerated values correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is 'infinite/indefinite', the target device should continue periodic reporting until an SLPP Abort message is received. The value 'ra1' shall not be used by a sender.
-
reportingInterval indicates the interval between location information reports and the response time requirement for the first location information report. Enumerated values ri0-25, ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64 correspond to reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, respectively. Measurement reports containing no measurements or no location estimate are required when a reportingInterval expires before a target device is able to obtain new measurements or obtain a new location estimate. The value 'noPeriodicalReporting' shall not be used by a sender.


The ASN.1 and field descriptions for periodical reporting has been adopted from LPP [2]. Originally, it was intended to enable the configuration for no periodical reporting (i.e. single reporting) by IE PeriodicalReportingCriteria. But later the configuration for no periodical reporting has been disabled since single reporting can be already configured by location server by using the field responseTime in IE QoS. And in the description of field responseTime it has been clarified that if the periodicalReporting IE is included in CommonIEsRequestLocationInformation, the field responseTime should not be included by the location server and shall be ignored by the target device (if included). In order to disable the configuration for no periodical reporting in a backwards-compatible manner, the restrictions in the concerned field descriptions were introduced in LPP TS 36.355 v9.3.0 (2010-09) after ASN.1 freeze in March 2010.

Proposal 3: RAN2 to agree on removing the values 'ra1' and 'noPeriodicalReporting' from IE PeriodicalReportingCriteria.
2.1.4 Max number of additional paths

For the different SL positioning methods the below max number of additional paths have been defined in the latest version of SLPP specification [1].
SL-AoA-AdditionalPathList ::= SEQUENCE (SIZE(1..8)) OF SL-AoA-AdditionalPath

SL-RTT-AdditionalPathList ::= SEQUENCE (SIZE(1..31)) OF SL-RTT-AdditionalPath
SL-TDOA-AdditionalPathList ::= SEQUENCE (SIZE(1..31)) OF SL-TDOA-AdditionalPath
SL-TOA-AdditionalPathList ::= SEQUENCE (SIZE(1..8)) OF SL-TOA-AdditionalPath

However, we think that the defined value of 31 for SL-RTT-AdditionalPathList and SL-TDOA-AdditionalPathList is too high and is not aligned with the latest RAN1 NR UE features list [6]. To our understanding the FG 41-1-13 applies for all SL positioning methods and the defined max value of additional paths is 8. Therefore, we suggest to correct the max value for SL-RTT-AdditionalPathList and SL-TDOA-AdditionalPathList accordingly.
Proposal 4: RAN2 to agree on correcting the max value for SL-RTT-AdditionalPathList and SL-TDOA-AdditionalPathList to 8.

	Index
	Feature group
	Components
	Note

	41-1-13
	Reporting the additional paths for SL positioning
	1. Maximum number of additional detected path timing reporting for K additional paths for SL positioning
2. Support of RSRPP reporting for additional paths
	Component 1 candidate values: {[1, 2,] 4, 6, 8}
[Need for location server to know if the feature is supported]


2.2 SL positioning capabilities

2.2.1 Support of SLPP

From NAS perspective the support of LPP and SLPP is optional for the UE. A UE that supports LPP sets the LPP bit to "LPP in N1 mode supported" in the 5GMM capability IE (clause 9.11.3.1) in the REGISTRATION REQUEST message (clause 8.2.6), and a UE that supports Ranging and sidelink positioning over PC5 sets the RSPPC5 bit to "Ranging and sidelink positioning over PC5 supported" in the 5GMM capability IE in the REGISTRATION REQUEST message, see Figure 9.11.3.1.1 in TS 24.501 [3]. The support of RSPP (Ranging/SL Positioning Protocol) is equivalent to the support of SLPP. Referring to the specified NAS signaling, there has been no prerequisite defined on the support of RSPP/SLPP. That means, a UE that supports RSPP/SLPP is not required to support LPP as well. 
SL positioning is intended to be applied for a variety of use-cases (V2X, public safety, IIoT and commercial use case) and scenarios (PC5-only based operation, joint PC5/Uu-based operation, in-coverage, partial coverage, out-of-coverage). In order to address all the use-cases and scenarios, we think that from UE perspective the support of SLPP should not be tied to the support of LPP. That means the support of SLPP should be fully optional for the UE and there is no prerequisite for a SL positioning capable UE to support LPP.

Proposal 5: RAN2 to agree that the support of SLPP is fully optional for the UE, i.e. there is no prerequisite for a SL positioning capable UE to support LPP.
	9.11.3.1
5GMM capability

The purpose of the 5GMM capability information element is to provide the network with information concerning aspects of the UE related to the 5GCN or interworking with the EPS. The contents might affect the manner in which the network handles the operation of the UE.

The 5GMM capability information element is coded as shown in figure 9.11.3.1.1 and table 9.11.3.1.1.

The 5GMM capability is a type 4 information element with a minimum length of 3 octets and a maximum length of 15 octets. 
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Figure 9.11.3.1.1: 5GMM capability information element (TS 24.501 [3])


2.2.2 Max number of multiple parallel SL positioning sessions

LPP [2] supports the establishment of multiple parallel positioning sessions. However, the maximum number of parallel positioning sessions to be supported by a UE is not defined in the specifications and is left to UE implementation. Furthermore, the maximum number of parallel sessions supported by a UE is not communicated to the location server. In practice, a UE will be able to support only a limited number of parallel sessions, e.g. due to memory limitations and processing load of the UE. As a result, if the maximum number of parallel sessions supported by the UE is reached and a new positioning session has been initiated by the location server, then the UE needs to reject the new session, e.g. by sending an LPP Error message with cause value “undefined”.
In view of above issues in LPP we think that with regards to the support of multiple parallel SL positioning sessions RAN2 should discuss and decide whether to adopt the LPP approach (i.e. left to UE implementation) in SLPP or to consider new enhancements, e.g. 

· Define minimum requirements and/or UE capability signaling on the support of multiple parallel SL positioning sessions depending on UE type (Target UE, Anchor UE, Server UE);
· Define new error cause value to indicate that the maximum number of multiple parallel SL positioning sessions supported by the UE has been reached.

We think that the issue on the support of multiple parallel SL positioning sessions is serious in SLPP considering the fact that depending on the use case and scenario the concerned UEs (Target UE, Anchor UE, Server UE) may be required to support multiple parallel SL positioning sessions.
Proposal 6: With regards to the support of multiple parallel SL positioning sessions RAN2 to discuss and decide whether to adopt the LPP approach (i.e. left to UE implementation) in SLPP or to consider new enhancements.
3 Conclusion

In this contribution we discussed number of issues related to SLPP and SL positioning capabilities, and made the following proposals:
SLPP

Proposal 1: RAN2 to adopt the solution using an explicit session start/end mechanism for SLPP.
Proposal 2: RAN2 to agree that for the direct SLPP message transfer between UEs the retransmission timeout period should be determined by the sender implementation taking into account the PDB of the PQI value used to convey the SLPP message over PC5-U.
Proposal 3: RAN2 to agree on removing the values 'ra1' and 'noPeriodicalReporting' from IE PeriodicalReportingCriteria.
Proposal 4: RAN2 to agree on correcting the max value for SL-RTT-AdditionalPathList and SL-TDOA-AdditionalPathList to 8.

SL positioning capabilities:

Proposal 5: RAN2 to agree that the support of SLPP is fully optional for the UE, i.e. there is no prerequisite for a SL positioning capable UE to support LPP.
Proposal 6: With regards to the support of multiple parallel SL positioning sessions RAN2 to discuss and decide whether to adopt the LPP approach (i.e. left to UE implementation) in SLPP or to consider new enhancements.
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